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(57) ABSTRACT

A communications jack includes a housing having a plug
aperture, a printed circuit board that is disposed at least partly
within the housing, and eight jackwire contacts that are
mounted on the printed circuit board and extend into the plug
aperture. A first side of the printed circuit board further
includes four output contacts and an opposed second side of
the printed circuit board further includes another four output
contacts. A board edge termination assembly is mounted on
an edge of the printed circuit board. The board edge termina-
tion assembly includes a body and eight contact members that
are disposed at least partly within the body. Each contact
member is configured to mate with a respective one of the
output contacts.

S 50




Patent Application Publication = Mar. 12,2009 Sheet 1 of 12 US 2009/0068883 A1

FIG. 1
(PRIOR ART)



Patent Application Publication = Mar. 12, 2009 Sheet 2 of 12 US 2009/0068883 A1




Patent Application Publication = Mar. 12,2009 Sheet 3 of 12 US 2009/0068883 A1




Patent Application Publication = Mar. 12,2009 Sheet 4 of 12 US 2009/0068883 A1




Patent Application Publication

Mar. 12,2009 Sheet S of 12

US 2009/0068883 A1l



Patent Application Publication = Mar. 12,2009 Sheet 6 of 12 US 2009/0068883 A1




Patent Application Publication

130
\

Mar. 12,2009 Sheet 7 of 12

US 2009/0068883 A1l




Patent Application Publication = Mar. 12,2009 Sheet 8 of 12 US 2009/0068883 A1

~184

AN

SN NY
D

ﬂ_—-ﬁx\‘:l‘_—“;
; |
/
IB4uJ \174

172

184b

—\

170
FiG. 8

\\@




Patent Application Publication = Mar. 12,2009 Sheet 9 of 12 US 2009/0068883 A1

140

o
&3
T

~

AN N\
L L~ e
il =
DY | = L
=B i ] [ —
g Eam .
\\‘L\:i; i\>\\ )
e /ﬁ:“\"} [__:1__LW = Z
- k\\}i\: :j)\\\/_ ) ==
I i - -
= m\\@
R‘_J_:]
=V

Al




Patent Application Publication = Mar. 12, 2009 Sheet 10 of 12

US 2009/0068883 A1
2
TN =
© SN0 O00°¢
=N 0 00
-
T =]
= [ — -
o
2 L] L. - -
] - s
o
o i
= D
N 1 oo
e~ =
B et =
s E _
._..‘\%
— ): -
it =

160



Patent Application Publication = Mar. 12, 2009 Sheet 11 of 12 US 2009/0068883 A1

TERMINATE CABLE WIRES onTo | 370 pueeor | 59
CONTACT MEMBERS OF CABLE TO WAL
TERMINATION ASSEMBLY . PLATE LOCATION
{ 0 { 250
ROUTEEND OF CABLE | TERMINATECABLE |
WITH TERMINATION ASSEMBLY WIRES INTO CONTACT
T0 WALL PLATE OF TERMINATION ASSEMBLY
¥ 20 ¥ 260
IAATE JACK TO |/ MATE JACK TO |
TERMINATION TERMINATION
ASSEMBLY ASSEMBLY
¥ 230 ¥ 270
MOUNT JACK |/ MOUNT JACK |/
IN WAL INWALL
PLATE PLATE

FG. T1A FIG. T1B



US 2009/0068883 A1l

Mar. 12, 2009 Sheet 12 of 12

Patent Application Publication




US 2009/0068883 Al

BOARD EDGE TERMINATION BACK-END
CONNECTION ASSEMBLIES AND
COMMUNICATIONS JACKS INCLUDING
SUCH ASSEMBLIES

FIELD OF THE INVENTION

[0001] The present invention relates generally to commu-
nications connectors and, more particularly to back-end con-
nection assemblies for communications jacks.

BACKGROUND

[0002] Computers, fax machines, printers and numerous
other electronic devices are routinely connected by commu-
nications cables to network equipment and/or to external
networks such as the Internet. FIG. 1 illustrates the manner in
which a computer 10 may be connected to network equipment
20 using conventional communications plug/jack connec-
tions. As shown in FIG. 1, the computer 10 is connected by a
patch cord assembly 11 to a communications jack 30 that is
mounted in a wall plate 19. The patch cord assembly 11
comprises a cable 12 that contains a plurality of individual
conductors and two communications plugs 13, 14. The com-
munications plug 13 is attached to a first end of the cable 12,
and the communications plug 14 is attached to the other end
of'the cable 12. The communications plug 13 is inserted into
a communications jack (not pictured in FIG. 1) that is pro-
vided in the back of the computer 10, and the communications
plug 14 inserts into a plug aperture 32 in the front side of the
communications jack 30. The blades of communications plug
14 (which are exposed through the slots 15 on the top surface
of communications plug 14) mate with respective contacts
41-48 (see FIG. 2) of the communications jack 30 when the
communications plug 14 is inserted into the plug aperture 32.
The blades of communications plug 13 similarly mate with
respective contacts of the communications jack (not pictured
in FIG. 1) that is provided in the back of the computer 10.
[0003] The communications jack 30 includes a back-end
connection assembly 50 that receives and holds conductors
from a cable 60. As shown in FIG. 1, each conductor of cable
60 is individually pressed into a respective one of a plurality
of slots provided in the back-end connection assembly 50 to
establish mechanical and electrical connection between each
conductor of cable 60 and the communications jack 30. The
other end of each conductor in cable 60 may be connected to,
for example, the network equipment 20. The wall plate 19 is
typically mounted on a wall (not shown) of a room or office
of, for example, an office building, and the cable 60 typically
runs through conduits in the walls and/or ceilings of the
building to a computer room in which the network equipment
20 is located. The patch cord assembly 11, the communica-
tions jack 30 and the cable 60 provide a plurality of signal
transmission paths over which information signals may be
communicated between the computer 10 to the network
equipment 20.

[0004] In most electrical communications systems that are
used to interconnect computers, network equipment, fax
machines, printers and the like, the information signals are
transmitted between devices over a pair of conductors (here-
inafter a “differential pair” or simply a “pair’’) rather than over
a single conductor. The signals transmitted on each conductor
of the differential pair have equal magnitudes, but opposite
phases and the information signal is embedded as the voltage
difference between the signals carried on the two conductors
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of the pair. When signals are transmitted over a conductor
(e.g., an insulated copper wire) in a communications cable,
electrical noise from external sources such as lightning, com-
puter equipment, radio stations, etc. may be picked up by the
conductor, degrading the quality of the signal carried by the
conductor. When the signal is transmitted over a differential
pair of conductors, each conductor in the differential pair
often picks up approximately the same amount of noise from
these external sources. Because approximately an equal
amount of noise is added to the signals carried by both con-
ductors of the differential pair, the information signal is typi-
cally not disturbed, as the information signal is extracted by
taking the difference of the signals carried on the two con-
ductors of the differential pair; thus the noise signal is can-
celled out by the subtraction process.

[0005] Currently, high speed communications systems that
are used to connect computers and/or other processing
devices to local area networks and/or to external networks
such as the Internet typically include four differential pairs
per communications cable. In such systems, the conductors of
the multiple differential pairs are usually bundled together
within a single, jacketed cable, and thus necessarily extend in
the same direction for some distance. Unfortunately, when
multiple differential pairs are bunched closely together,
another type of noise referred to as “crosstalk” may arise,
which refers to signal energy from a conductor of one differ-
ential pair that is picked up by a conductor of another difter-
ential pair in the communications system. The induced
crosstalk may include both near-end crosstalk (NEXT),
which is the crosstalk measured at an input location corre-
sponding to a source at the same location, and far-end
crosstalk (FEXT), which is the crosstalk measured at the
output location corresponding to a source at the input loca-
tion. Both types of crosstalk comprise an undesirable noise
signal that interferes with the information signal.

[0006] FIG. 2 is an exploded perspective view of the com-
munications jack 30 of FIG. 1. As shown in FIG. 2, the
communications jack 30 includes a three-piece housing 35,
36, 37. Housing piece 35 defines (at least partly) a plug
aperture 32 that is configured to receive a mating communi-
cations plug. Housing pieces 36, 37 partially cover and pro-
tecta printed circuit board 34. A plurality of jackwire contacts
41-48 are mounted on the printed circuit board 34 so as to
extend into the plug aperture 32 from the back of the com-
munications jack 30. However, it will be appreciated that, in
other embodiments, some or all of the jackwire contacts
41-48 may extend into the plug aperture 32 from a different
direction such as, for example, from the front of the commu-
nications jack 30. Each of the jackwire contacts 41-48 termi-
nates into the printed circuit board 34.

[0007] The jack 30 further includes a plurality of insulation
displacement contacts (“IDCs”) 51-58 that are mounted on
the printed circuit board 34. As is well known to those of skill
in the art, an IDC is a type of wire connection terminal that
may be used to make mechanical and electrical connection to
an insulated wire conductor. In the communications jack 30,
aplurality of electrically conductive paths (not shown in FIG.
2) are provided on the printed circuit board 34. Typically, each
of these electrically conductive paths will comprises one or
more traces that are disposed on one or more layers of the
printed circuit board 34. If the traces of one of the electrically
conductive paths are disposed on multiple layers of the
printed circuit board 34, the traces on different layers may be
interconnected by conductive vias. Each of the electrically
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conductive paths may provide an electrical path between a
respective one of the jackwire contacts 41-48 and a corre-
sponding one of the IDCs 51-58. Housing piece 36 includes a
plurality of pillars that define slots which receive the IDCs
51-58. Each slot defined by the pillars is configured to receive
a conductor of a communications cable so that the conductor
may be inserted into a slot in a respective one of the IDCs
51-58.

[0008] FIG. 3 is a perspective view of the communications
jack 30 of FIGS. 1-2 with the communications cable 60
terminated thereto. As shown in FIG. 3, the communications
cable 60 includes eight insulated conductors 61-68 which are
arranged as four differential pairs 71-74. The individual con-
ductors that comprise each differential pair 71-74 are twisted
about each other, and all four differential pairs 71-74 are
twisted about each other in what is known in the art as a “core
twist” (not visible in FIG. 3). The communications cable 60
may also include a separator 69 that separates at least some of
the differential pairs 71-74 from other of the differential pairs
71-74, as well as a jacket 70 that encloses and protects the
conductors 61-68.

[0009] As is also shown in FIG. 3, each of the conductors
61-68 is terminated onto a respective one of the IDCs 51-58.
As illustrated in FIG. 2, each IDC 51-58 includes a pair of
opposed upwardly extending arms. As shown in FIG. 3, each
conductor 61-68 is inserted into the gap between the opposed
arms of its corresponding IDC 51-58. The inner edges of the
opposed arms cut the insulation of the conductor such that
both a mechanical connection and an electrical connection
are established between the each conductor 61-68 and its
corresponding IDC 51-58. Typically, a technician terminates
each conductor 61-68 of cable 60 into the IDCs 51-58 of
communications jack 30 by hand at the time that the commu-
nications jack 30 is installed in the faceplate 19.

SUMMARY

[0010] Pursuant to embodiments of the present invention,
communications jacks are provided that include a housing
having a plug aperture and a printed circuit board having first
and second opposed sides that may be disposed at least partly
within the housing. The first side of the printed circuit board
includes first through fourth output contacts and the second
side of the printed circuit board includes fifth through eighth
output contacts. Additionally, first through eighth input con-
tacts are mounted on the printed circuit board so as to extend
into the plug aperture. The jack further includes a board edge
termination assembly that is mounted on an edge of the
printed circuit board opposite the plug aperture end. The
board edge termination assembly has a body and first through
eighth contact members that are disposed at least partly
within the body. Each of the first through eighth contact
member is configured to mate with a respective one of the
output contacts.

[0011] Insomeembodiments, each of the plurality of input
contacts may be a jackwire contact, each of the plurality of
output contacts may be a contact pad, and each of the contact
members has a wire connection terminal portion and a spring
contact portion. In these embodiments, the spring contact
portion of each of the contact members may be configured to
mate with a respective one of the contact pads.

[0012] In some embodiments, the body of the board edge
termination assembly includes an aperture that is configured
to receive a jacketed communications cable that includes a
plurality of differential pairs of conductors. The body may
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have a cable receiving end that includes the aperture and a
board mounting end that includes first and second shelves that
at least partially define an opening therebetween that receives
the edge of the printed circuit board. An interior surface of
each of the first and second shelves may include a plurality of
slots, and the spring contact portion of a respective one of the
contact members may extend through each of the plurality of
slots.

[0013] The body of the board edge termination assembly
may further include a plurality of recesses, and one of the
contact members may be mounted in each recess. A plurality
of twist terminators may be provided. Each twist terminator
may be positioned in a respective one of the plurality of
recesses. The body may also include a plurality of passages,
each of which extending between the aperture and a respec-
tive one of the recesses.

[0014] In some embodiments, the board edge termination
assembly includes first and second pivotable caps. The first
pivotable cap may be connected to the body by a first hinge
and the second pivotable cap may be connected to the body by
asecond hinge. The board edge termination assembly may be
releasably attached to at least one of the housing or the printed
circuit board.

[0015] Pursuvant to further embodiments of the present
invention, communications jacks are provided that include a
printed Circuit board and a housing having a plug aperture. A
plurality of contact pads and a plurality of jackwire contacts
are mounted on the printed circuit board. The jacks further
include a board edge termination assembly that is mounted on
an edge of the printed circuit board. The board edge termina-
tion assembly includes a body and a plurality of contact
members that may be disposed at least partly within the body.
Each of the contact members includes a wire connection
terminal portion and a spring contact portion that is config-
ured to mate with a respective one of the contact pads. More-
over, the board edge termination assembly further includes a
cable receiving aperture that is configured to receive a jack-
eted communications cable that includes a plurality of differ-
ential pairs of conductors. In some embodiments, the body
may include a cable receiving end that includes the aperture
and a board mounting end that includes first and second
shelves that at least partially define an opening therebetween
that receives the edge of the printed circuit board.

[0016] In some embodiments of these jacks, some of the
plurality of contact pads are located on an upper surface of the
printed circuit board, and others of the plurality of contact
pads are located on a lower surface of the printed circuit
board. The board edge termination assembly may, in some
embodiments, include a first pivotable cap and a second piv-
otable cap, wherein the first pivotable cap is connected to the
body by a first hinge and the second pivotable cap is con-
nected to the body by a second hinge. An interior surface of
each of the first and second shelves may include a plurality of
slots, and the spring contact portion of a respective one of the
contact members may extend through each of the plurality of
slots.

[0017] Pursuant to still further embodiments of the present
invention, board edge termination assemblies are provided
that are configured to mate with a communications jack that
includes a printed circuit board having a plurality of contact
pads thereon. These board edge termination assemblies
include a body that has an aperture that is configured to
receive a communications cable that includes a plurality of
differential pairs of conductors and a plurality of contact
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members disposed at least partly within the body. The body
includes first and second shelves that at least partially define
an opening therebetween. This opening is configured to
receive an edge of the printed circuit board of the communi-
cations jack. Some of the contact members are mounted in the
first shelf'and other of the contact members are mounted in the
second shelf. Each of the contact members includes a wire
connection terminal portion that is configured to connect with
a respective one of the conductors of the communications
cable and a spring contact portion that is configured to make
electrical contact with a respective one of the contact pads on
the printed circuit board.

[0018] In some embodiments, the spring contact portions
of the contact members extend through respective slots ill
either the first shelf or the second shelf. The board edge
termination assembly may also include first and second piv-
otable caps that are connected to the body by respective first
and second hinges. The board edge termination assembly
may also include at least one latch that is configured to releas-
ably attach the board edge termination assembly to the com-
munications jack.

[0019] Pursuant to further embodiments of the present
invention, methods of terminating a communications cable
that includes a plurality of differential pairs of conductors to
a communications jack are provided. Pursuant to these meth-
ods, each of the conductors of the plurality of differential
pairs of conductors are terminated into a respective contact
member of a board edge termination assembly. Then, the end
of the communications cable that includes the board edge
termination assembly is routed through the walls of a building
to an opening that is configured to receive the communica-
tions jack. Next, the communications jack is mated with the
board edge termination assembly. Then, the communications
jack is inserted into place in the opening that is configured to
receive the communications jack. In other embodiments, the
communications cable can be routed through the wall to the
wall mount location. The board edge termination assembly
can be installed onto the end of the communications cable at
the wall mount location. Next, the communications jack is
connected to the board edge termination assembly and the
jack is mounted in the wall mount.

BRIEF DESCRIPTION OF THE FIGURES

[0020] FIG.11isaschematic drawing that illustrates the use
of communications plug/jack connectors to connect a com-
puter to network equipment.

[0021] FIG. 2 is an exploded perspective view of the com-
munications jack of FIG. 1.

[0022] FIG. 3 is a perspective view of the communications
jack of FIGS. 1-2 with a communications cable terminated
thereon.

[0023] FIG. 4 is an exploded perspective view of a commu-
nications jack that includes a board edge termination assem-
bly according to embodiments of the present invention.
[0024] FIG. 5 is a perspective view of the board edge ter-
mination assembly of FIG. 4.

[0025] FIG. 6 is a perspective view of the board edge ter-
mination assembly of FIG. 4 with a communications cable
partially terminated thereon.

[0026] FIG. 7 is a perspective view of the communications
jack of FIG. 4 with the board edge termination assembly
installed thereon.
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[0027] FIG. 8 is cross-sectional view of the board edge
termination assembly taken along the line 8-8 of FIG. 4 once
the board edge termination assembly has been closed into the
configuration of FIG. 7.

[0028] FIG. 9 is cross-sectional view of the board edge
termination assembly taken along the line 9-9 of FIG. 4 once
the board edge termination assembly has been closed into the
configuration of FIG. 7.

[0029] FIG. 10is aplan view of the board edge termination
assembly of FIG. 7 before the pivotable cap is pivoted into
place.

[0030] FIGS.11A and 11B are flow charts detailing opera-
tions for terminating a communications cable that includes a
plurality of differential pairs of conductors to a communica-
tions jack according to certain embodiments of the present
invention.

[0031] FIG. 12 is a perspective view of a communications
jack that includes a board edge termination assembly accord-
ing to further embodiments of the present invention.

[0032] FIG. 13 is cross-sectional view of a printed circuit
board of the communications jack of FIG. 12 taken along the
line 13-13 of FIG. 12.

[0033] FIG. 14 is cross-sectional view of the board edge
termination assembly of FIG. 12 taken along the line 14-14 of
FIG. 12.

DETAILED DESCRIPTION

[0034] The present invention will be described more par-
ticularly hereinafter with reference to the accompanying
drawings. The invention is not intended to be limited to the
illustrated embodiments; rather, these embodiments are
intended to fully and completely disclose the invention to
those skilled in this art. In the drawings, like numbers refer to
like elements throughout. Thicknesses and dimensions of
some components may be exaggerated for clarity.

[0035] Spatially relative terms, such as “under”, “below”,
“lower”, “over”, “upper”, “top”, “bottom” and the like, may
be used herein for case of description to describe one element
or feature’s relationship to another element(s) or feature(s) as
illustrated in the figures. It will be understood that the spa-
tially relative terms are intended to encompass different ori-
entations of the device in use or operation in addition to the
orientation depicted in the figures. For example, if the device
in the figures is turned over, elements described as “under” or
“beneath” other elements or features would then be oriented
“over” the other elements or features. Thus, the exemplary
term “under” can encompass both an orientation of over and
under. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

[0036] Well-known functions or constructions may not be
described in detail for brevity and/or clarity. As used herein
the expression “and/or” includes any and all combinations of
one or more of the associated listed items.

[0037] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprises”,
“comprising”, “includes” and/or “including when used in this
specification, specify the presence of stated features, opera-
tions, elements, and/or components, but do not preclude the
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presence or addition of one or more other features, opera-
tions, elements, components, and/or groups thereof.

[0038] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.

[0039] This invention is directed to communications con-
nectors, with a primary example of such being a communi-
cations jack. As used herein, the terms “forward”, “for-
wardly”, and “front” and derivatives thereof refer to the
direction defined by a vector extending from the center of the
jack toward the plug opening of the jack. Conversely, the
terms “rearward”, “rearwardly”, and derivatives thereof refer
to the direction directly opposite the forward direction; the
rearward direction is defined by a vector that extends away
from the plug opening toward the remainder of the jack. The
term “horizontal” is used to refer to planes that are generally
parallel to the plane defined by the base of the plug opening,
while the term “vertical” is used to refer to planes that are
generally parallel to the front face of the plug opening. The
terms “laterally” and “transversely” are used to refer to move-
ment in a horizontal plane. Where used, the terms “attached”,
“connected”, “interconnected”, “contacting”, “mounted” and
the like can mean either direct or indirect attachment or con-
tact between elements, unless stated otherwise.

[0040] FIGS. 4-10 depict a communications jack 100
according to some embodiments of the present invention. In
particular, FIG. 4 is an exploded perspective view of a com-
munications jack 100 according to embodiments of the
present invention that includes a board edge termination
assembly 130. FIG. 5 is a perspective view of the board edge
termination assembly 130 of FIG. 4 with the communications
insert 110 inserted into the board edge termination assembly
130. As shown in FIG. 4, the communications jack 100
includes a jack frame 104 having a plug aperture 106 for
receiving a mating plug (the mating plug is not shown in FI1G.
4), a communications insert 110 that includes input contacts
111-118, and a board edge termination assembly 130. Any
conventional jack frame 104 may be used, and hence the jack
frame 104 is not described in detail herein. In the embodiment
of FIGS. 4-10, the jack frame 104 comprises the entire hous-
ing for the communications jack 100. However, it will be
appreciated that in other embodiments the housing may
include additional and/or different components that at least
partially surround and protect various components of the
communications jack and/or which serve to define the plug
aperture 106. It will also be appreciated that the communica-
tions jack 100 of FIGS. 4-10 would typically be inverted
when installed so that the input contacts 111-118 are sus-
pended into an upper portion of the plug aperture 106, as such
an orientation can reduce buildup of dust and dirt on the input
contacts 111-118 that may degrade the electrical connection
between the plug blades and the input contacts 111-118.
[0041] The communications insert 110 is received into an
opening in the rear of the jack frame 104. The communica-
tions insert 110 includes a printed circuit board 120, which
may be formed of conventional materials. Specialized printed
circuit boards such as, for example, flexible printed circuit
boards may also be used. In the embodiment of the present
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invention depicted in FIGS. 4-10, the printed circuit board
120 comprises a multi-layer printed circuit board that is sub-
stantially planar. As shown in FIG. 4, the input contacts 111-
118 may comprise conventional spring jackwire contacts that
are configured to mate with the respective blades of a mating
communications plug such as, for example, the jackwire con-
tacts described in U.S. Pat. No. 6,350,158. The jackwire
contacts may include crossovers and/or bends that are
designed to reduce crosstalk and/or introduce compensatory
crosstalk. Moreover, in certain embodiments of the present
invention, other types of input contacts 111-118 maybe used
such as, for example, jackwire contacts that are formed as part
of'aflexible printed circuit board. In the embodiment of FIGS.
4-10, the eight jackwire contacts 111-118 are mounted on a
top surface of the printed circuit board 120. Each of the
jackwire contacts 111-118 has a termination end that is
mounted in a central portion of the printed circuit board 120,
and a distal end that terminates underneath a mandrel that is
mounted adjacent a forward portion of the top surface of the
printed circuit board 120. Each of the jackwire contacts 111-
118 extends into the plug aperture 106 to make physical and
electrical contact with the blades of a mating communications
plug (not shown). In this particular embodiment, the distal
end 111-118 of each contact is a “free” end that is not
mounted in the printed circuit board 120 or in another sub-
strate, and hence can deflect when the communications plug
is inserted into the plug aperture 106 of communications jack
100.

[0042] Each jackwire contact 111-118 may be mounted to
the printed circuit board 120 via insertion into a respective
metal-plated aperture (not shown in FIG. 4) in the printed
circuit board 120. Each jackwire contact 111-118 may be
interference fit within its respective aperture. In the embodi-
ment of FIG. 4, the apertures are arranged in a “dual diagonal”
pattern known to those skilled in this art as described in U.S.
Pat. No. 6,196,880 to Goodrich et al. The jackwire contacts
111-118 may have substantially the same profile, as shown in
FIG. 4, and may be substantially transversely aligned in side-
by-side relationship. Likewise, the jackwire contacts 111-118
may include crossovers such as crossover 119. However, it
will be appreciated that any jackwire contact configuration
may be used. Thus, in other embodiments of the present
invention, the jackwire contacts 111-118 may, for example,
have different profiles, may not be in a generally side-by-side
relationship (except in the “contact” region where the jack-
wire contacts physically contact a mating communications
plug to the extent required by industry standards), may or may
not include one or more crossovers, and may be oriented
differently with respect to the printed circuit board.

[0043] The communications insert 110 also includes a plu-
rality of output contacts 191-198 (only output contacts 191-
193 and 196 are visible in FIG. 4; output contacts 194-195
and 197-198 are provided on the bottom side of the rear
portion of the printed circuit board 120 so as to be aligned
with channels 164 in FIG. 5). Contacts 191-198 are referred to
herein as “output contacts” because they are the contacts that
are used to electrically connect a plurality of conductive paths
on the printed circuit board 120 to the respective conductors
of a communications cable that connects to the back end of
the communications jack 100. This is in contrast to the “input
contacts” 111-118, which are the contacts that are used to
electrically connect the conductive paths on the printed cir-
cuit board 120 to the respective blades of a mating commu-
nications plug. In the particular embodiment of the present
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invention depicted in FIG. 4, the output contacts 191-198
comprise contact pads that are provided on the top and/or
bottom surface of the printed circuit board 120, typically
adjacent the rear edge of the printed circuit board 120. Each
contact pad 191-198 may comprise a conductive element that
mates with a respective contact member provided in the board
edge termination assembly 130 (described below) so as to
electrically connect the contact member in the board edge
termination assembly 130 to one of the conductive paths on
the printed circuit board 120. The contact pads 191-198 may,
for example, comprise immersion till plated copper pads,
gold plated pads, small gold plated nail heads, carbon ink
pads, etc. In other embodiments of the present invention,
different types of output contacts may be used such as, for
example, metal wires or IDCs.

[0044] As noted above, a conductive path extends between
each jackwire contact 111-118 and a respective one of the
contact pads 191-198. Each conductive path may comprise,
for example, one or more conductive traces that are provided
on one or more layers of the printed circuit board 120. When
a conductive path includes conductive traces that are on mul-
tiple layers of the printed circuit board 120, metal plated or
metal filled through holes (or other layer-transferring struc-
tures known to those skilled in this art) may be provided that
provide an electrical connection between the conductive
traces on different layers of the printed circuit board 120. The
conductive traces may be formed of conventional conductive
materials such as, for example, copper, and may be deposited
on the printed circuit board 120 via any deposition method
known to those skilled in this art to be suitable for the appli-
cation of conductors.

[0045] As noted above, the communications jack further
includes a board edge termination assembly 130. A “board
edge termination assembly” refers to a detachable assembly
(note that the assembly may, in some embodiments, comprise
a one piece assembly) that is used to electrically connect the
conductors of a communications cable to a printed circuit
board of a communications jack. As shown in FIG. 4, the
board edge termination assembly 130 includes a body 140
and a plurality of contact members 181-188. The body 140
includes a forward portion 142 and a rear portion 144. The
forward portion 142 includes first and second spaced apart
shelves 146, 148. The shelves 146, 148 define an opening 149
therebetween which receives the rear edge of printed circuit
board 120. The rear portion 144 includes an aperture 156 that
may receive acommunications cable 60 (not pictured in FI1G.
4)that is connected to the communications jack 100. It will be
appreciated that the shelves 146, 148 may take on a wide
variety of shapes, need not be generally flat or elongated, may
each be formed of multiple pieces, etc. By way of example, in
an alternative embodiment the shelves 146, 148 may each
simply comprise two narrow prongs or protrusions, and the
printed circuit board is received between the protrusions of
such shelves 146, 148. Numerous other shelf designs are
possible. The board edge termination assembly 130 may be
formed of, for example, polycarbonate, ABS, ABS/polycar-
bonate blend or like dielectric molded materials.

[0046] As shown in FIGS. 4-5, the top and bottom surfaces
of'the body 140 each include two recessed areas 160. The rear
portion 161 of each recessed area 160 is connected by a
passage such as a channel or an opening (not visible in FIGS.
4-5) to the aperture 156 which receives the communication
cable. As discussed above with respect to FIG. 3, the com-
munications cable 60 includes eight insulated conductors
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61-68 which are arranged as four differential pairs 71-74. The
individual conductors that comprise each differential pair
71-74 (i.e., conductors 61/62, 63/66, 64/65 and 67/68 accord-
ing to industry standardized wiring schemes, see, e.g., TTA/
EIA-586-B.2.1 standard approved Jun. 20, 2002 and the
related standards referenced therein) are twisted about each
other, and all four differential pairs 71-74 are twisted about
each other in a “core twist.” The end of each of the conductors
61-68 is passed through a respective one of the above-men-
tioned passages that connect aperture 156 and each recessed
area 160 into the rear portion 161 of each recessed area 160.
This is more clearly illustrated in FIG. 6 and the discussion
thereof herein.

[0047] Each recessed area 160 further includes a twist ter-
minator 166 that may be used to consistently set the location
where the differential pairs 71-74 received within the respec-
tive recessed areas 160 switch from a twisted to an untwisted
configuration. In the embodiment depicted in FIGS. 4-10, the
twist terminator 166 includes a pointed, or knife-like, ridge
that may help a technician to separate the individual conduc-
tors 61-68 within each differential pair 71-74. Each recessed
area 160 further includes a pair of cavities 162 that are sepa-
rated by a vertical wall. Each recessed area 160 also includes
a pair of channels 164 that extend from respective forward
portions of the cavities 162.

[0048] As is also shown in FIGS. 4-5, the board edge ter-
mination assembly 130 includes a plurality of contact mem-
bers 181-188. The contact members 181-188 may comprise
any conductive elements that electrically connect the conduc-
tors of a communications cable such as communications
cable 60 to respective one of a plurality of conductive paths on
the printed circuit board 120 of communications jack 100. For
example, in some embodiments, the contact members 181-
188 may comprise contact “wires” (which may be round or,
more typically, formed of thin pieces of stamped metal) that
each include a spring contact portion 181a-188a (i.e., a
deflectable portion that is designed to make mechanical and
electrical connection with a corresponding contact or contact
pad) and a wire termination portion 1815-1885b (i.e., a portion
to which a wire or other conductor may be terminated or
attached). As shown more clearly in FI1G. 8, the spring contact
portion 181a-188a in some embodiments of the present
invention may comprise an elongate strip of stamped metal
which is formed into a curved or arcuate shape. The end of the
spring contact portion 181a-188a of each contact member
181-188 may be unrestrained (i.e. each end constitutes a
“free” end) so that the spring contact portion may deflect and
create a spring force when a force is applied to the curved or
arcuate section 181a-188a with the aid of protrusions 170,
172, and 174 pressing against the conductors, the wire termi-
nation portions 1815-188b, and the contact members 181-
188. The wire termination portion 1815-1885 may comprise,
for example, an IDC that receives an insulated conductor and
cuts the insulation to make both mechanical and electrical
connection with the conductor. As shown in FIGS. 4-5, each
cavity 162 in body 140 of board edge termination assembly
130 is configured to receive the wire termination portion
1815-1885 of one of the contact members 181-188. Likewise,
each channel 164 is configured to receive the spring contact
portion 181a-188a of a respective one of the contact members
181-188.

[0049] First and second pivotable caps 150, 152 are con-
nected to forward portion 142 of body 140. As shown in FIG.
4, each pivotable cap 150, 152 connects to a respective one of
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the shelves 148, 146 by a respective hinge 176. Each pivot-
able cap 150, 152 includes a plurality of first protrusions 170,
a plurality of second protrusions 172 and a plurality of third
protrusions 174 on an inner face thereof. As shown in FIGS.
4 and 8, the pivotable caps 150, 152 are designed so that when
moved to a closed position by pivoting each cap 150, 152
about its respective hinge so that the caps 150, 152 close over
the respective upper and lower surfaces of the body 140, each
of the plurality of first protrusions 170 will reside within the
rear portion 161 of one of the recessed areas 160 just outside
of one of the cavities 162. Similarly, the pivotable caps 150,
152 are designed so that, when in a closed position, each of
the plurality of second protrusions 172 will reside within a
respective one of the cavities 162, and each of the plurality of
third protrusions 174 will reside within a respective one of the
channels 164. As will be discussed in more detail herein, with
this configuration the pivotable caps 150, 152 may serve as
stuffer caps that hold the contact members 181-188 in place
and seat respective conductors 61-68 from communication
cable 60 in the respective wire termination portions 18164-
1886 of each contact member 181-188 (see discussion
below). As shown in FIGS. 4-5, the pivotable caps 150, 152
may have substantially the same design except that the loca-
tions of the protrusions 170,172,174 may be offset on the two
caps 150, 152, as discussed in more detail herein, for purposes
of potentially providing improved crosstalk performance in
certain embodiments of the present invention.

[0050] FIG. 6 is a perspective view of the board edge ter-
mination assembly 130 of FIGS. 4-5 with the communica-
tions cable 60 terminated thereon (except for the closing of
the pivotable caps 150, 152). As shown in FIG. 6, one end of
the communications cable 60 is inserted into the aperture 156.
While the jacket 70 of cable 60 will typically be removed
from the end most portion of communications cable 60 in
order to allow access to each of the differential pairs of con-
ductors included in communications cable 60, the jacket 70
may remain on the portion of communications cable 60 that
extends into aperture 156. Moreover, while not shown in the
figures, a cable strain relief mechanism such as, for example,
an anchor bar that engages the jacketed cable and firmly holds
the jacketed cable against a strain relief housing, or a com-
pressible wedge collar that surrounds the jacketed cable and
pinches against the jacketed cable when snapped into an
associated strain relief housing, may be included in the rear
portion 144 of body 140. Once the communications cable 60
is inserted into aperture 156, this cable strain relief mecha-
nism may be locked into place against the jacket 70 in order to
provide strain relief in the event that communications cable
60 is pulled after the board edge termination assembly 130 is
attached thereto. By having the cable strain relief mechanism
contact a jacketed portion of the communications cable 60, it
may be possible to better maintain each differential pair in its
proper position within the cable, which may help reduce the
overall crosstalk levels.

[0051] As is further shown in FIG. 6, each differential pair
71-74 of conductors 61-68 passes through a respective one of
the passages that connect each recessed area 160 to the aper-
ture 156 (only two of the differential pairs are visible in FI1G.
6; the other two pairs would be placed in the openings 160 on
the reverse side of body 140). In the rear portion 161 of each
recessed area 160 the conductors 61-68 of each respective
differential pair 71-74 may remain twisted together. Each
twist separator 166 may be used to define the region where
each respective differential pair 71-74 transitions from a
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twisted to an untwisted state. The untwisted end of each
conductor 61-68 is placed over the wire termination portion
1815-1885b of a respective one of contact members 181-188.
The conductor 61-68 may then be lodged into place between
the opposed arms of the wire termination portion 1815-1885
of the contact member 181-188 by either hand manipulation
of'the conductor or by pivoting the appropriate pivotable cap
150, 152 into its closed position such that the first and second
protrusions 170, 172 force each conductor 61-68 into place
between the opposed arms of the wire termination portion
1815-1885 of its respective contact member 181-188.

[0052] The use of board edge termination assembly 130 or
other board edge termination devices according to embodi-
ments of the present invention may allow an installer to seat
the conductors 61-68 of each of the differential pairs 71-74
into the wire connection terminals 1815-1885 of the commu-
nications jack 100 independent of the location of the commu-
nications jack 100. Thus, for example, an installer may pre-
terminate a large number of communications cables at a desk
or work area by, for example, using the wire termination
procedure discussed above with respect to FIG. 6 to terminate
each communications cable into a respective board edge ter-
mination assembly 130, then later snap each board edge ter-
mination assembly 130 of each pre-terminated communica-
tions cable into place on the end of a communications jack
100. This ability to terminate the communications cable at a
location separate from the location of the communications
jack may be more convenient for the installer, since commu-
nications jacks are often located in areas that only provide
limited access to the communications jack such as in patch
panels or wall plates.

[0053] FIG. 11A illustrates a method of terminating a com-
munications cable that includes a plurality of differential
pairs of conductors to a communications jack according to
certain embodiments of the present invention. As shown in
FIG. 11 A, operations may begin with a technician or installer
terminating each of the conductors of the plurality of differ-
ential pairs of conductors into a respective contact member of
a board edge termination assembly (block 200). In many
cases, a large number of cables will be terminated onto
respective board edge termination assemblies at one time, at
a location remote from the location(s) where the communi-
cations jacks will actually be mounted. In some cases, prede-
termined lengths of communications cables may be termi-
nated onto the board edge assemblies at the factory with
precut lengths of cable. Next, the end of the communications
cable that includes the board edge termination assembly is
routed through the walls and/or ceiling, or office furniture
raceways and partitions, of a building to (and possibly
through) an opening that is configured to receive the commu-
nications jack (block 210). Next, the communications jack
and the board edge termination assembly are mated together
by, for example, inserting the printed circuit board of the
communications jack into an opening in the board edge ter-
mination assembly (block 220). Finally, the communications
jack with the mated board edge termination assembly may be
inserted into place in the opening that is configured to receive
the communications jack (block 230). Note that in order to
facilitate such operations, the board edge termination assem-
bly may need a smaller cross-section than does a jack housing
of the communications jack so that the board edge termina-
tion assembly may fit through the opening in the wall plate
that receives the communications jack.
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[0054] FIG. 11B illustrates methods of terminating a com-
munications cable that includes a plurality of differential
pairs of conductors to a communications jack according to
further embodiments of the present invention. As shown in
FIG. 11B, operations may begin with a technician or installer
routing an end of each cable through the walls, ceiling, office
furniture raceways and/or partitions to respective wall mount
locations (block 240). Next, the technician terminates each of
the cables onto its respective communication jack by termi-
nating each conductor of each cable into a respective contact
member of a board edge termination assembly that is associ-
ated with each respective communication jack (block 250).
Next, the communications jack and the board edge termina-
tion assembly are mated together by, for example, inserting
the printed circuit board of the communications jack into the
opening in the board edge termination assembly (block 260).
Finally, the communications jack with the mated board edge
termination assembly may be inserted into place in the open-
ing that is configured to receive the communications jack
(block 270).

[0055] Other installation procedures may be used when, for
example, installing communications jacks in closet racks.
Several communications jacks can be snapped into the racks.
The board edge termination assembly can be attached to each
cable. Next, each board edge termination assembly can be
plugged onto the back end of a respective one of the pre-
installed communications jacks.

[0056] FIG. 7 is a perspective view of the communications
jack of FIG. 4 after all of the conductors 61-68 of cable 60
have been terminated into their respective contact members
181-188, and after the pivotable caps 150, 152 have been
moved into their closed positions. While not shown in FIG. 7,
releasable snap clips, latches or other connection mecha-
nisms may be provided on body 140 and/or on pivotable caps
150, 152 so that pivotable caps 150, 152 are held securely in
place once pivoted into their closed positions. The protrusions
170, 172, 174 on pivotable caps 150, 152 may act to securely
hold contact members 181-188 and/or conductors 61-68 of
communications cable 60 in place once the pivotable caps
150, 152 are pivoted into their respective closed positions. In
FIG. 7, the board edge termination assembly 130 has also
been moved into place over the rear edge of printed circuit
board 120 so that each contact member 181-188 makes
mechanical and electrical connections with a respective one
of'the contact pads 191-198 as discussed in more detail below
with respect to FIG. 8. As shown in FIG. 7, the rear edge of
printed circuit board 120 fits into the opening 149 defined
between the shelves 146, 148 of board edge termination
assembly 130. In some embodiments of the present invention,
the board edge termination assembly 130 may be configured
or keyed to a feature on printed circuit board 120 (e.g. a slot)
such that it will only fit over the rear edge of printed circuit
board 120 in one orientation so that an installer may not
mistakenly install board edge termination assembly 130 onto
printed circuit board 120 upside down (which could terminate
the conductors 61-68 to the wrong contact pads 191-198 or
result in electrical open circuits). Releasable snap clips or
other latching or connecting mechanisms (not shown in
FIGS. 4-7) may also be provided that securely connect the
board edge termination assembly 130 to the rear of the com-
munications jack 100.

[0057] FIG. 8 is a cross-sectional view of the board edge
termination assembly 130 taken along the line 8-8 of FIG. 4
once the board edge assembly has been closed into the con-
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figuration of FIG. 7. As can be seen, FI1G. 8 provides a cross-
sectional view of contract member 184, and shows how con-
tact member 184 makes mechanical and electrical
connections to corresponding contact pad 194 on printed
circuit board 120. As discussed above, contact member 184
includes a wire termination portion 1845 and a spring contact
portion 184a. As shown best in FIG. 4, the inner surface of
each shelf 146, 148 includes a plurality of slots 154. The
spring contact portions 181a-188a of each contact member
181-188 extend through a respective one of these slots 154
into the opening 149 between shelves 146, 148. As illustrated
in FIG. 8, when the board edge termination assembly 130 is
placed over the back end of the printed circuit board 120, the
spring contact portions 181a-188a of contact members 181-
188 deflect away from the printed circuit board. This deflec-
tion is made possible since the far end of the spring contact
portions 1814-188a is not mounted in the body 140 and is free
to move normally relative the surface of the printed circuit
board 120. Each spring contact portion 181a-188a is posi-
tioned so that when the printed circuit board 120 is inserted
into opening 149, the spring contact portion 181a-188a is
both laterally and vertically aligned with one of the contact
pads 191-198 that are provided on the upper or lower surfaces
of the rear of printed circuit board 120. Each spring contact
portion 181a-188a of contact members 181-188 “wipes”
against its respective contact pad 191-198. This “wiping
action” facilitates clearing away dust or dirt that may be
present on the contact pad 191-198 thus providing for good
mechanical and electrical connection between each contact
member 181-188 and its corresponding contact pad 191-198.

[0058] FIG. 9 is a cross-sectional view of the board edge
termination assembly 130 taken along the line 9-9 of FIG. 4
once the board edge assembly has been closed into the con-
figuration of FIG. 7. As shown in FIG. 9, contact members
181-183 and 186, which mate with the contact pads 191-193
and 196 that are on the top surface of printed circuit board
120, are not transversely aligned with contact members 184-
185 and 187-188, which mate with the contact pads 194-195
and 197-198 that are on the bottom surface of printed circuit
board 120. In particular, contact members 181, 182, which are
part of a first differential pair, are positioned above the far left
side of printed circuit board 120, contact members 183, 186,
which are part of a second differential pair, are positioned
above the right-central portion of printed circuit board 120,
contact members 184, 185, which are part of a third differen-
tial pair, are positioned below the left-central region of
printed circuit board 120, and contact members 187, 188,
which are part of a fourth differential pair, are positioned
below the far right side of printed circuit board 120. As will be
explained in further detail below, this configuration may
facilitate reducing the amount of crosstalk introduced in the
board edge termination assembly 130 of communications
jack 100.

[0059] In order to simplify the drawings, the contact mem-
bers 181-188 are shown as being generally linear. However, it
will be appreciated that the arrangement of the wire termina-
tion portions 1815-1884, for example, may make it desirable
or necessary to use non-linear contact members 181-188 that,
for example, include one or more “jogged” or angled sections.
[0060] FIG.10is aplan view of the board edge termination
assembly 130 of FIG. 7 before the pivotable cap 150 is piv-
oted into place.

[0061] Incertain embodiments of the present invention, the
board edge termination assembly 130 may be used to facili-
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tate using communications jacks that have generally horizon-
tally oriented printed circuit boards in communications patch
panels. In particular, as is well known to those of skill in the
art, a patch panel refers to an assembly that includes a plural-
ity of communications jacks (typically 24 or 48, although
other numbers of jacks may be included) that are aligned in
rows. Typically, a plurality of patch panels will be mounted on
one or more equipment racks in a network computer room of,
for example, an office building. In order to allow a large
number of communications jacks to be mounted in an acces-
sible manner in a small space, typically each patch panel has
a vertical height of 1.75 inches, and a large number of patch
panels (e.g., 10 or 12) may be stacked vertically on an equip-
ment rack. Due to this close vertical spacing, it may be diffi-
cult to use communications jacks that that have horizontally
mounted printed circuit boards (i.e., a jack that has a printed
circuit board that lies in a plane parallel to the plane defined
by the lower surface of the plug aperture), because the wire
connection terminals on such horizontally oriented printed
circuit boards will typically extend in a vertical direction. As
a result, any patch panel mounted on the equipment rack
above the patch panel of interest will generally block access
to the wire connection terminals of the communications jacks
on the lower patch panel. For this reason, communications
jacks that are used in patch panels typically have a vertically
oriented printed circuit board. On such vertically oriented
printed circuit boards, the wire connection terminals typically
extend horizontally from the rear surface of the printed circuit
board, and thus other patch panels on the equipment rack do
not block access to these wire connection terminals.

[0062] Using board edge termination assemblies according
to embodiments of the present invention, however, makes it
both possible and convenient to use communications jacks
having horizontally-oriented printed circuit boards in patch
panel applications. In particular, the board edge termination
assembly 130 may have a sufficiently low profile that it may
be inserted onto the end of the printed circuit board of a patch
panel communications jack without immediately adjacent
patch panels on the equipment rack making it difficult to
terminate communications cables to the communications
jacks.

[0063] The use of board edge termination assembly 130 or
other board edge terminations according to embodiments of
the present invention may also make it easier for installers to
change the communications cable that is terminated to a
particular communications jack. In particular, as described
above with respect to FIGS. 2-3, with most conventional
communications jacks, the communications cable is termi-
nated to the back end thereof by individually seating each
conductor of the communications cable into a respective insu-
lation displacement contact. Accordingly, in situations in
which a second communications cable must later be attached
to such a communications jack in place of an already termi-
nated first communications cable, each conductor of the first
communications cable must be individually removed from its
respective IDC, and then each conductor of the second com-
munications cable must be individually inserted into its
respective IDC. Moreover, before the first communications
cable can be attached to a second communications jack, it
may be necessary to remove a small portion of the jacket at the
end of the cable and to clip off the ends of each individual
conductor so that an insulated portion of each conductor may
be inserted into its respective IDC on the second jack. The
above operations may require a significant amount of time,
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particularly in situations where the terminations on a large
number of communications jacks must be changed.

[0064] In contrast, with the of board edge termination
assemblies according to embodiments of the present inven-
tion, a first cable may be readily removed from a communi-
cations jack simply by pulling the board edge termination
assembly off of the end of the jack and replacing it with a
board edge termination assembly that is installed on another
communications cable (it may be necessary to depress a latch
or some other mechanism in removing the board edge termi-
nation that is attached to the first cable it a snap latch or other
connection mechanism is included on the board edge termi-
nation). This capability is available because the board edge
termination assemblies according to embodiments of the
present invention may be “releasably attachable” to the back
end of a communications jack such that they can be readily
removed after they have been attached and connected to a
different communications jack. Thus, the board edge termi-
nation assemblies according to embodiments of the present
invention may, in certain situations, simplify the process of
changing the communications cable that is terminated to a
communications jack.

[0065] Theboardedge termination assemblies according to
embodiments of the present invention may also include fea-
tures that are designed to reduce the amount of crosstalk
added in the back end of communications jack 100. For
example, as shown in FIG. 9, the contact members 181-188
may be arranged so that contact members of the same differ-
ential pairs 71-74 are placed next to each other. Likewise, the
contact members 181-188 of different differential pairs 71-74
may be spaced apart from each other, in both the horizontal
and vertical directions. For example, as shown in FIG. 9,
contact members 181-182 (the first differential pair) are
spaced directly next to each other, but are spaced farther apart
horizontally from contact members 183-186 (the second dif-
ferential pair). The same is true for contact members 184-185
(the third differential pair) and contact members 187-188 (the
fourth differential pair). Likewise, along the vertical axis each
of'the four differential pairs are offset from each other in order
to minimize unwanted coupling between differential pairs
located on the opposite sides of printed circuit board 120.
[0066] Inaddition, the wire termination portion 1815-1885
of'each contact member 181-188 may comprise a low-profile
IDC that has decreased surface area compared to conven-
tional IDCs that are typically used in communications jacks.
Such low-profile IDCs may be used in the board edge termi-
nation assembly 130 because the conductor receiving slot
wraps around the IDC’s 90 degree bend in order to get equiva-
lent deflection range ofa 0.2401" high IDC as can be seen, for
example, with respect to contacts 184, 185, 187 and 188 in
FIG. 4. In certain embodiments of the present invention, the
low-profile IDCs may have a height of between about 0.07" to
about 0.13" as compared to a typical height of about 0.24" for
an exemplary conventional IDC. By decreasing the surface
area of the raised portion of each IDC it may be possible to
further reduce crosstalk between the various differential
pairs.

[0067] Likewise, the twist terminators 166 may provide an
easy and convenient method by which an installer can deter-
mine where each differential pair should transition from a
twisted to an untwisted configuration. As the transition point
may effect the coupling between differential pairs, and hence
the overall amount of crosstalk, by better controlling the
location where each differential pair transitions from a
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twisted to an untwisted states the expected amount of
crosstalk that the communications jack will induce in opera-
tion may be more precisely known, and hence the jack can be
better designed to approximately cancel that crosstalk. Like-
wise, by allowing the differential pairs to remain twisted right
up to the contact members 181-188, the overall amount of
crosstalk induced in the board edge termination assembly 130
may be reduced.

[0068] Moreover, the arrangement of contact members
181-188 depicted in FIG. 9 may not only facilitate reducing
crosstalk between the four differential pairs, it may also facili-
tate reducing “alien” near end crosstalk (“alien NEXT”),
which is crosstalk between the conductors of one cable with
the conductors of a different communications cable. This
arrangement may be used to maximize separation between a
pair and its nearest neighbor in an adjacent connector, since it
places it at the opposite face of the printed circuit board, thus
reducing alien crosstalk.

[0069] FIG. 12 is a perspective view of a communications
jack 300 that includes a board edge termination assembly 330
according to further embodiments of the present invention.
FIG. 13 is cross-sectional view of a printed circuit board 320
of communications jack 300 taken along the line 13-13 of
FIG. 12. FIG. 14 is cross-sectional view of the board edge
termination assembly 330 taken along the line 14-14 of FIG.
12. In FIG. 12, only the board edge termination assembly 330
and the rear portion of the printed circuit board 320 of the
communication jack are depicted. It will be appreciated that
the remainder of the communication jack 300 may have a
variety of different configurations.

[0070] As shown in FIG. 12, a plurality of output contacts
391-398 are mounted on the printed circuit board 320 (only
output contacts 391-393 and 396 are visible in FIG. 12; output
contacts 394-395 and 397-398 are provided on the bottom
side of the printed circuit board 320 as shown in FIG. 13). In
the embodiment of FIG. 12, the output contacts 391-398
comprise contact blades that are pressed into the printed
circuit board 320 (four contacts on each side of the board)
adjacent the rear edge of the printed circuit board 320. Each
output contact 391-398 may comprise a conductive element
(e.g., a steel or copper blade or a gold plated metal strip) that
may have a small profile and may include a sharp edge that
cuts through the insulation of a respective one of the conduc-
tors 61-68 along the axis of the conductor, thereby establish-
ing a sound electrical connection between each output contact
391-398 and a respective one of the conductors 61-68. Each
output contact 391-398 may be connected to a respective one
of a plurality of conductive paths (not shown) on the printed
circuit board 320 which, in turn, are connected to respective
input contacts (not shown) of the communications jack 300.
Thus, the board edge termination assembly 330 may be used
to electrically connect the each of the conductors 61-68 of the
cable 60 to a respective input contact of the communications
jack 300. It will be appreciated that FIG. 12 is, only, an
illustration of the concept. Thus, for example, plastic protec-
tion would likely be included around the sharp edges of the
contacts 391-398 (not shown). Likewise, alignment flanges
may be provided to ensure that the printed circuit board 320
properly aligns with the board termination assembly 330.
[0071] The communications jack 300 further includes a
board edge termination assembly 330. As shown in FIG. 12,
the board edge termination assembly 330 includes a body 340
and first and second spaced apart shelves 346, 348. The
shelves 346, 348 define an opening 349 therebetween which
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receives the rear edge of printed circuit board 320. The por-
tion of the body 340 opposite the shelves 346, 348 includes an
aperture 356 that receives a communications cable 60. The
board edge termination assembly 330 may be formed of, for
example, polycarbonate, ABS, ABS/polycarbonate blend or
like dielectric molded materials.

[0072] Asshownin FIG. 12, the top surface of the body 340
include two recessed areas 360. The bottom surface of the
body 340 includes two additional recessed areas 360 (not
visible in FIG. 12). One end of each recessed area 360 is
connected by a passage such as a channel or an opening to the
aperture 356 which receives the communication cable 60. The
communications cable 60 includes eight insulated conductors
61-68 which are arranged as four differential pairs 71-74. The
individual conductors that comprise each differential pair
71-74 (i.e., conductors 61/62, 63/66, 64/65 and 67/68) are
twisted about each other; and all four differential pairs 71-74
are twisted about each other in a “core twist.”” The end of each
of'the conductors 61-68 is passed through a respective one of
the above-mentioned passages that connect aperture 356 and
each recessed area 360 into the rear portion 361 of each
recessed area 360. This is more clearly illustrated in FIG. 14.

[0073] Each recessed area 360 further includes a twist ter-
minator 366 that may be used to consistently set the location
where the differential pairs 71-74 received within the respec-
tive recessed areas 360 switch from a twisted to an untwisted
configuration. Here, the twist terminator 366 includes a
pointed, or knife-like, ridge that may help a technician to
separate the individual conductors 61-68 within each differ-
ential pair 71-74. Each recessed area 360 further includes a
pair of channels 364 that are separated by a vertical wall. As
shown in FIG. 12, each differential pair 71-74 is routed into a
respective one of the recesses 360. In the back portion of each
recess 360 the differential pair 71-74 may remain twisted. A
respective one of the twist terminators 366 is then used to
separate the individual conductors 61-68 within each differ-
ential pair 71-74, and each separated conductor 61-68 is
routed into a respective one of the channels 364. As shown
bestin FIG. 14, each channel 364 extends toward the forward
edge of its respective shelf 346, 348 and then bends around
the front edge of the shelf into the opening 349. A technician
may insert the end of each conductor 61-68 into its respective
channel 364 so that each conductor 61-68 likewise bends
around the front edge of the shelf into the opening 349. When
the rear edge of printed circuit board 320 is inserted into the
opening 349 in board edge termination assembly 330, each
output contact is aligned with a respective one of the conduc-
tors 61-68 that are seated in their respective slots 364. The
sharp edge on each output contact cuts the insulation sur-
rounding its respective conductor to make sound mechanical
and electrical contact with the conductor.

[0074] The skilled artisan will recognize numerous modi-
fications may be made to the above described communica-
tions jacks and board edge termination assemblies without
departing from the spirit or scope of the present invention. For
example, although the communications jacks illustrated and
described herein are configured to communicate communi-
cation signals over four differential pairs (i.e., eight wires),
communications jacks that are configured to accommodate
other numbers of differential pairs may also be used. The
skilled artisan will likewise recognize that the input contacts
111-118 can extend into the plug aperture 106 of the jack
frame 104 from a variety of different directions, such as from
the front of the jack, from the back of the jack, and from the
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bottom of the jack or the top of the jack. The skilled artisan
will also recognize that the contact members 181-188 may
have a variety of different configurations. For example, the
spring contact portions 181a-188a may have different shapes
or configurations, or may be replaced with other types of
contact portions. Preferably, the contact portion used will
have a good wiping action with respect to the contact pads
191-198 on printed circuit board 120 (in designs that include
such contact pads) and/or will otherwise make a sound, low
resistivity connection. The contact pads 191-198 may be
located in different positions (i.e., on the rear edge of printed
circuit board 120, in the middle of printed circuit board 120,
all on the same side of printed circuit board 120, etc). It will
also be appreciated that in some embodiments the contact
pads 191-198 may be replaced with other types of contact
such as, for example, wires or metal posts.

[0075] Further, those skilled in this art will recognize that
the body of board edge termination assembly 130 may be
modified in numerous ways. For example, the pivotable caps
150, 152 could be replaced with caps that are separate pieces
that are not connected by hinges to body 140. In some
embodiments, the caps 150, 152 could be omitted. As noted
above, the shelves 146, 148 may take on numerous different
configurations. The contact members may be located in dif-
ferent locations and/or connected in or to the body in a dif-
ferent manner. Thus, it will be appreciated that the foregoing
description is illustrative of the present invention and is not to
be construed as limiting thereof.

[0076] Although exemplary embodiments of this invention
have been described, those skilled in the art will readily
appreciate that many modifications are possible in the exem-
plary embodiments without materially departing from the
novel teachings and advantages of this invention. Accord-
ingly, all such modifications are intended to be included
within the scope of this invention as defined in the claims. The
invention is defined by the following claims, with equivalents
of the claims to be included therein.

1. A communications jack, comprising:

a housing having a plug aperture;

a printed circuit board having first and second opposed
sides, the first side of the printed circuit board including
first through fourth output contacts and the second side
of'the printed circuit board including fifth through eighth
output contacts;

first through eighth input contacts mounted on the printed
circuit board and extending into the plug aperture;

aboard edge termination assembly mounted on an edge of
the printed circuit board, the board edge termination
assembly comprising a body and first through eighth
contact members that are completely received within the
body;

wherein each of the first through eighth contact member is
configured to mate with a respective one of the output
contacts; and

wherein each of the first through eighth contact members
comprises a unitary element that includes a contact por-
tion that is configured to mate with a respective one of
the output contacts and an insulation displacement con-
tact portion.

2. The communications jack of claim 1, wherein each of the

plurality of input contacts is a jackwire contact, wherein each
of the plurality of output contacts is a contact pad, and
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wherein the spring contact portion of each of the contact
members is configured to mate with a respective one of the
contact pads.

3. The communications jack of claim 2, wherein the body
of'the board edge termination assembly includes an aperture
that is configured to receive a jacketed communications cable
that includes a plurality of differential pairs of conductors.

4. The communications jack of claim 3, wherein the body
further includes a plurality of recesses, wherein one of the
contact members is mounted in each recess.

5. The communications jack of claim 4, wherein the body
further includes a plurality of passages, each of which extends
between the aperture and a respective one of the recesses.

6. A communications jack, comprising:

a housing having a plug aperture;

a printed circuit board having first and second opposed
sides, the first side of the printed circuit board including
first through fourth output contacts and the second side
of'the printed circuit board including fifth through eighth
output contacts;

first through eighth input contacts mounted on the printed
circuit board and extending into the plug aperture;

a board edge termination assembly mounted on an edge of
the printed circuit board, the board edge termination
assembly comprising a body and first through eighth
contact members that are disposed at least partly within
the body;

wherein each of the first through eighth contact member is
configured to mate with a respective one of the output
contacts; and

wherein the board edge termination assembly includes a
first pivotable cap.

7. The communications jack of claim 6, wherein the board
edge termination assembly further includes a second pivot-
able cap, wherein the first pivotable cap is connected to the
body by a first hinge and the second pivotable cap is con-
nected to the body by a second hinge.

8. The communications jack of claim 1, wherein the board
edge termination assembly is releasably attached to at least
one of the housing or the printed circuit board.

9. A communications jack, comprising:

a housing having a plug aperture;

a printed circuit board having first and second opposed
sides, the first side of the printed circuit board including
first through fourth output contacts and the second side
of'the printed circuit board including fifth through eighth
output contacts;

first through eighth input contacts mounted on the printed
circuit board and extending into the plug aperture;

a board edge termination assembly mounted on an edge of
the printed circuit board, the board edge termination
assembly comprising a body and first through eighth
contact members that are disposed at least partly within
the body;

wherein each of the first through eighth contact member is
configured to mate with a respective one of the output
contacts;

wherein each of the plurality of input contacts is a jackwire
contact, wherein each of the plurality of output contacts
is a contact pad, wherein each of the contact members
includes a wire connection terminal portion and a spring
contact portion, and wherein the spring contact portion
of each of the contact members is configured to mate
with a respective one of the contact pads; and
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wherein the body of the board edge termination assembly
includes an aperture that is configured to receive a jack-
eted communications cable that includes a plurality of
differential pairs of conductors;

wherein the body comprises a cable receiving end that
includes the aperture and a board mounting end that
includes first and second shelves that at least partially
define an opening therebetween that receives the edge of
the printed circuit board.

10. The communications jack of claim 9, wherein an inte-
rior surface of each of the first and second shelves includes a
plurality of slots, and wherein the spring contact portion of a
respective one of the contact members extends through each
of the plurality of slots.

11. The communications jack of claim 10, wherein the first
through fourth contact members are mounted at least partly
within the first shelf, and the fifth through eighth contact
members are mounted at least partly within the second shelf.

12. A communications jack, comprising:

a housing having a plug aperture;

a printed circuit board having first and second opposed
sides, the first side of the printed circuit board including
first through fourth output contacts and the second side
of'the printed circuit board including fifth through eighth
output contacts;

first through eighth input contacts mounted on the printed
circuit board and extending into the plug aperture;

aboard edge termination assembly mounted on an edge of
the printed circuit board, the board edge termination
assembly comprising a body and first through eighth
contact members that are disposed at least partly within
the body;

wherein each of the first through eighth contact member is
configured to mate with a respective one of the output
contacts;

wherein each of the plurality of input contacts is a jackwire
contact, wherein each of the plurality of output contacts
is a contact pad, wherein each of the contact members
includes a wire connection terminal portion and a spring
contact portion, and wherein the spring contact portion
of each of the contact members is configured to mate
with a respective one of the contact pads;

wherein the body of the board edge termination assembly
includes an aperture that is configured to receive a jack-
eted communications cable that includes a plurality of
differential pairs of conductors; and

wherein the body further includes a plurality of recesses,
wherein one of the contact members is mounted in each
recess; and

further comprising a plurality of twist terminators that are
provided in respective of the plurality of recesses.

13. (canceled)

14. A communications jack, comprising:

a printed circuit board that includes a plurality of contact
pads;

a plurality of jackwire contacts mounted on the printed
circuit board;

a housing having a plug aperture, wherein the plurality of
jackwire contacts extend into the plug aperture;

aboard edge termination assembly mounted on an edge of
the printed circuit board, the board edge termination
assembly comprising a body and a plurality of unitary
contact members, each of the contact members includ-
ing an insulation displacement contact portion and a
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spring contact portion that is configured to mate with a
respective one of the contact pads, the board edge ter-
mination assembly further including a cable receiving
aperture that is configured to receive a jacketed commu-
nications cable that includes a plurality of differential
pairs of conductors, wherein the spring contact portion
of each contact member extends through a respective
slot in the body of the board edge termination assembly.

15. The communications jack of claim 14, wherein some of
the plurality of contact pads are located on an upper surface of
the printed circuit board, and others of the plurality of contact
pads are located on a lower surface of the printed circuit
board.

16. A communications lack, comprising:

a printed circuit board that includes a plurality of contact

pads;

a plurality of jackwire contacts mounted on the printed
circuit board;

a housing having a plug aperture, wherein the plurality of
jackwire contacts extend into the plug aperture;

a board edge termination assembly mounted on an edge of
the printed circuit board, the board edge termination
assembly comprising a body and a plurality of contact
members, each of the contact members including a wire
connection terminal portion and a spring contact portion
that is configured to mate with a respective one of the
contact pads, the board edge termination assembly fur-
ther including a cable receiving aperture that is config-
ured to receive a jacketed communications cable that
includes a plurality of differential pairs of conductors;

wherein the board edge termination assembly includes a
first pivotable cap and a second pivotable cap, wherein
the first pivotable cap is connected to the body by a first
hinge and the second pivotable cap is connected to the
body by a second hinge.

17. A communications jack, comprising:

a printed circuit board that includes a plurality of contact
pads;

a plurality of jackwire contacts mounted on the printed
circuit board;

a housing having a plug aperture, wherein the plurality of
jackwire contacts extend into the plug aperture;

a board edge termination assembly mounted on an edge of
the printed circuit board, the board edge termination
assembly comprising a body and a plurality of contact
members, each of the contact members including a wire
connection terminal portion and a spring contact portion
that is configured to mate with a respective one of the
contact pads, the board edge termination assembly fur-
ther including a cable receiving aperture that is config-
ured to receive a jacketed communications cable that
includes a plurality of differential pairs of conductors;

wherein the body comprises a cable receiving end that
includes the aperture and a board mounting end that
includes first and second shelves that at least partially
define an opening therebetween that receives the edge of
the printed circuit board.

18. The communications jack of claim 17, wherein an
interior surface of each of the first and second shelves
includes a plurality of slots, and wherein the spring contact
portion of a respective one of the contact members extends
through each of the plurality of slots.

19. A board edge termination assembly that is configured to
mate with a communications jack that includes a printed
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circuit board having a plurality of contact pads thereon, the
board edge termination assembly comprising:
a body having an aperture that is configured to receive a

communications cable that includes a plurality of differ-
ential pairs of conductors, the body including first and
second shelves that at least partially define an opening
therebetween that is configured to receive an edge of the

printed circuit board of the communications jack; and

a plurality of contact members disposed at least partly
within the body, wherein some of the contact members
are mounted in the first shelf and other of the contact
members are mounted in the second shelf, each of the
contact members including a wire connection terminal
portion that is configured to connect with a respective
one of the conductors of the communications cable and
a spring contact portion that is configured to make elec-
trical contact with a respective one of the contact pads on
the printed circuit board.

20. The board edge termination assembly of claim 19,
wherein the spring contact portions of some of the plurality of
contact members extend through respective slots in the first
shelf, and wherein the spring contact portions of others of the
plurality of contact members extend through respective slots
in the second shelf.

21. The board edge termination assembly of claim 19,
further comprising a first pivotable cap and a second pivotable
cap, wherein the first pivotable cap is connected to the body
by a first hinge and the second pivotable cap is connected to
the body by a second hinge.
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22. (canceled)
23. The board edge termination assembly of claim 20,
wherein the slots in the first shelf face the second shelfand the

slots in the second shelf face the first shelf.
24-27. (canceled)
28. A communications jack, comprising:
a housing having a plug aperture;

a printed circuit board that is mounted at least partly within

the housing;

a plurality of insulation piercing output contacts on the

printed circuit board;

a plurality of jackwire contacts mounted on the printed

circuit board to extend into the plug aperture;

a board edge termination assembly mounted on an edge of

the printed circuit board, the board edge termination

assembly comprising:

a body that includes a cable receiving aperture that is
configured to receive a communications cable that
includes a plurality of pairs of conductors; and

aplurality of channels that each receive a respective one
of the conductors, wherein each channel is aligned
with a respective one of the insulation piercing output
contacts so that each he insulation piercing output
contact pierces the insulation on its respective con-
ductor when the board edge termination assembly is
mounted in the printed circuit board.
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